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I
K2L-sTO-45662 Calibration Systems Requirement ❑ All

(Unless othervi=e indicated, copies of federal and militsry specification,
standsrds, and handbooks are available fzmn the Naval Publication and Form Center,
(ATTN: NPODS ), 5601 Tsbor Avenue, Philadelphia, PA 19120-5099. )

2. 1.2 Other Government documents, drawinas and nublf.cations. The following
other Government documents, drawings and publications form a part of this standard
to the extent epecified herein. Unless otherwise qecified, the issues are those
cited in the solicitation.

DAAWINGS

74-2-S3 (-y)

81-3-35 (Army)

61-3-56 (Amy)

6-3-150 (by)

9 255 299 (&Cllly)

B 797 250 (-y)

9 297 939 (=y)

40 897 (Navy)

LD 166 538 (Navy)

LD 267 078 (Navy)

QEL 1386-1, -45
(Navy )

QEL 1387-1 (Navy)

OS 6341 (Navy)

TEC5iNICAL

OD 7547 (Navy)

TM 10-500-53 (Army)
& TO 13c7-lB-41
(Air Force )

Primer, M55

Machine, Jumble Testing, Assembly

Test Holder, Piecemark G4

Ball Drop Tester

Jolt Machine

Fixture for Lead Di8c Test Assembly and Gage

Spotting Charge (Model APG-2 )

Drop Tower Construction

Test Set Mk 136 Mod O

Life Test Equipment (VSP Box)

Jumble Machine

Jumble Machine Modification

General Ordnance De8ign Requirements

WANUALS

Vacuum-Steam-Pre6 sure Accelerated
Aging Chamber.

Airdrop of Supplies snd Eguipment:
Rigging Airdrop Platforms

Teat

D4

A2

D4

D4

Al

D4

03

A4

D4

A2

A2

C6

C2

ES

(Copiee of drawings ●nd publications regui.red by contractor for specific
acguicitions ohould Lm obtained from the contracting activity. )

2.2 Non-Government uubl icat f.ons. The following documents form a part of this
etandard to the extent specified herein. Unless otherwise specified, the issues of
the documents which are DoD adopted shall be those listed in the i-sue of the 0001SS
specified in the elicitation. Unless otherwiee specified, the ianues of documents
not listed in the DOOISS are the issues of the documentn cited in the solicitation
(ace 6. S).

I

supersedes page 3 <of Revision B. 3
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ANERICAN SOCIETY FOR TESTING NATSR2ALS (ASTN )

AST44-G-21 Standard Pratt ice for Determining Resistance of

Synthetic Polymeric Material to Fungi

ASTM-G-22 Standard Practice for Determining

Resistance of Plastics to Bacteria

ASTM-A-108 Steel Bara, Carbon, Cold-Finished, Standard Quality

ASTM-A-109 Steel, Carbon, Cold-Rolled Strip, Specification for

(ANSI c 47.1-72)

ASTA4-C-208 Insulating Board

Decorative

ASTM-E-3.90 Metric Practice

(Cellulosic Fiber] Structural and

AST14-B-aBO Incline Impact Test for Shipping Containers

Teat

C5

C5

D4, B2

B2

DI

Al 1

A5 , B2

(Application for copies should be addressed to the American Society for Testing
Materiale, 1916 Race Street, Philadelphia, PA 19103 -11B7. )

(Non-GOverrunent standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents alma
may be available in or through librarieB or other informational services. )

2.3 Order of vre cedence. In the event of a conflict between the text of this
document and the ref erenceu cited herein, the text of thhi document Bhall takm

precedence. Nothing in this document, however, super6edea applicable laws and

regulations unless a specific exemption has been obtained.

3. DEFINITIONS

The following definitions of terms ubed within this standard are intended to

provide better application of this Btandard to all elemente of fuzing.

3.1 Al ternate test. A test procedure which no longer represents standard teat

philosophy. Alternate test procedures are retained io Section 6 of the individual

teet . They apply only to fuzee designed prior to publication of the current

Btandsrd procedure.

3.2 ~ To make a fuze ready to function.

a. If the fuze employs RXP1OS ive train interruption, the fu ze is armsd
the interruption is removed or when the explosive train elements are brought

functional alignment.

b. If explosive train interruption is not employed,
minimum functioning energy i.savailable and only a firing

deliver the energy to the initiator.

when

into

a fuze is armed when

stimulus is reguired to

4
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Table 5-1. Test Number conversion.

If specification references then use sectione 1 thru 5 of the test

the teat indicated below, indicated below unless otherwise specified.

I 101.3 Al

102.2

103.2

104 or 401

105.1
106.1

107.1

loe

109.1
110.1

111.1

112.1

113.1
114 or 402

115.3

116.1

117

118

119 or 404

120 or 403

121

122

123

124 ‘“-

125.1

126

201 tbru 205

206

207

208.2

209

210.1

A2

A3

El, Section 6.1

c1

C2

C3

C4

Oeleted
C5

A4

C6

C7

B2, Section 6. 1.1 (5 to 500 Hz vibration) ,

A5, Section 6.1.2 (rough handling)

and

01
C9

ES

C8

61. Section 6.2

B2, Section 6.2 (5.5 -

A5, Seotion 6.2 (rough

Oeleted

53
B1

02

AS

F1

El

E2

Naw part of D2

D2

If3

03

-.

200 Hz vibration I, and. .
handling)

...—

211 or 406 Oeleted; replaced by US ~ TOP 7-2-506 and -509

212 E4

213 or 405 Deleted; replaced by OS Army TOP 7-2-506 and -509

301 thra 303 D4

6. HOTES

(Thi6 section contains information of a general or explanatory

nature that may be helpful , b“t is not mandatory. )

6.1 BackarounQ information. The teste contained in this standard have been

developed over a period of yeara by designers and

were developed based on functional aspects unique

been specified in the development and procurement

Supersedes page 11 of revision s. 11

umers of fuzes. Although they

to fuzes, many of the teste have

of other ordnance components and

-,.:. ,.-:.. ,- . . . -. .
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test equipment. hPPlicatiOn of manY tests appears to be limited only by the
physical capacity of the test facilities; hcwever, careful consideration should be

given to various aspects of these tests before they are s’@cified.

6.1.1 Safety. The first aspect is the requirement of safety, due to the
direct presence of explosives i“ the fuze or i“ the concomitant effect of the fuze

on associated explosives in the operational ~eguence of the weapon. The teste shall
reflect complete safety in test conduct, as well as establiah that the fuze design
achieves the safety attriiautee which are reguired for service “se.

6. 1.2 $hort oDeratienal time. The second functional aopect is the short

OPerat iOnal t tie of = fuze in relation to the comparatively longer operational time
and service life of the complete weap.m. Each test shall be devised to provide the
full extraction of information on fuze performance under such restrictive

operational conditions.

6.1.3 One-time operation. The third functional aspect is the one-time life of
a fuze, a condition which is coincident with the previously stated aspect of short

operational time. The one-time performance tests in many inmtancee cause destruction

of the test item or component of the teet item, thus restricting subsegment
analysis. The test design shall anticipate and provide for the maximum return of

information under such conditions.

6.2 Test content a“d format. Each test is prepared in a standardized format
divided into seven 6ections: purpose, description, criteria for passing test,

e~ipent, procedure, alternate or optional teats, and related information. The
first five aectione contain all essential information for setting up and conducting

the test and are mandatory for compliance with this standard. Alternate or optional
tests in Section 6 may be specified by the test directive. Related information lB

not mandatory; it is intended to provide background to the test. The content of

each test meet ion LB ciescribed below.

I 6.2.1 Purmose. The purpose of each test shall contain the following
information:

6. 2.1.1 Location. The test shall be identified ae a laboratory test or field
test.

6.2.1.2 Safetv. reliability or mrformance. Tests which determine if the fur.e

is safe for use or disposal shall be identified ae safety tests. If fuze arming or

functioning le reguired either by procedures within the test or by conducting a
separate test, the test shall be regarded as a reliability teat. If the test

quantitatively measures the operational parameters of the fuze, it shall be

identified as a performance teat.

1 6.2.1.3 Life Cvcle Dhaae. Identify the fuze life cycle phase which is the

Bubject of the teat. These include storage, handling, transportation, preparation
for uee or any combination of these.

6.2 .1.4 E“vircmme”t or Performance measurement. State the specific

conditions of the test such ae exposure to extreme temperature, vibration, and so

forth, the parf ormance characteristic being measured such as arming distance.

12

. ..
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Standard ~

hr - hour~ kn - knots

s - secOndB rpm - revolutions per minute
min - minute rps - revolutions per second

g - gravity units

“ - degrees

Standard caliber sizes or other units of measure normally specified in English

or metric have not been converted. Examples include 5-in or 76-mm guns and pressure

expressed in milli.meters of mercury.

6.4 ~est parameters. Tsble 6-1 provides a e— KY of test parameter for

UIL-STD-331. TheBe Lnclude the purpose of the tests, environments investigated,

criteria for pasming the tests, configuration of the fuze or fuzed munition,

“location, and whether or not the teet i~ normally performed during development or

production.

6.5 Issue of DODISS. When this standard is used in acquisition, the

applicable iSaue Of the 00DISS must be cited in the solicitation (.aee 2.1.1, and
2.2).

6.6 Subiect term (kev word ) listina.

Aircraft munitions teets

Arming teate

Climatic teats

Drop tests
Electric influence tests

Functioning tests
Jolt taste

Jumble tests

~~etic influence teeta
Safety teete

Shock teats

Transportation tests

Vibration teeta

Chanaes frun nrev Loue imeue. Marginal

to identify changea with respect to tbe

6.7

I revimion

extensiveness of. the changes.

notations are not ueed in thin

previous issue due to the

i

15
: .,-..,-.. ..-....:; .>. , .. .. . .



,. .-. .-

UZL-STD-331B
NOTICE 1

Table 6-1. Test Parameters.

Orwp I No. Tmb

Al JdL

Mechanical A2 Jumble

SIOck As 12.mIDrop

A4 1.6..Drop

AS Trsnspmmtin-Hmdliag

IBI TmnBf831td00Vibralbn

Vibrmk Iif!2 Tmnspo*timVibmtiOU

u

(23

Climatic C4

C6

c%

CT

T.ti Vibm&m

Truwo.tum & Humidily

vmcWnl-slEMl.f-%amr.

salt Fog

wslarpmf0M9

p-

Exbmm Tmmperamra

TIw,mm.1Shock

Leak D@Acbn

CSDU61

91 PrinuryExplmive
C9awalm.tSnhtv

6nfety.Armimg fmPr&tik Pun A&m
Diklulca

& WCuIirls ~~ TilwtO Airsum

m S#& Campment

Aircra Im

-L
Munition NS

E4

Es

PI

Sktric k m
M-* Ps
Ino-

F4

~ Envirw
met ~

s T

s T

s H

SW HJJ

s&P H,ff

S,s T

as T

SJf u

SJ? s

S.R s
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as SW
S.R s
S.s s
SJt s
P s
MI SJf.u

s S,N,TJJ

* u

P u

P u

~ u

s u

s u

s u
S.s u

S,R H,T,U

as H.T.U

m S.H,T,U

SJt E

w u

Cribxia b Pafsing tdlM- ~ kc. ffy
Test itimU aged

?.mf.cwtun ~ None IN. Ihb jD.P

safe r., L19ca Non. No txb o, P
S& fordiqosal Nme,I,L ~ ~ D.P

S4 foruseM Nme,f,L No g D.P

O*. Nore.f.f.Y- fab D,P

Opmabl. None No IAb D,P

Oparmbln NoneJ.L Ycs bb D,P

Opnrabh None No bb n,P

Ch=rabl. NOM No m D.P
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omrabl. Nom NO Lab O,P
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TEST A4 .1

ONE AND ONE-NALF METER (FIVE-FOOT) DROP

1. PuNPOSE

This is a laboratory safety and reliability test emulating handling and

tactical conditions. Each unpackaged fu ze or fuzed munition mumt be able to
withstand the required number of 1.5 m (5 ft ) drops onto a steel plate.

2. DESCRIPTION OF TEST

2.1 General. This test simulatee severe shocks encountered durhg accidental

mishandling in manufacture, transportation, or eervice uee of fuze6. AS examples,

f.zea or fuzed munitions may fall off a conveyor belt or truck or be dropped during

weapon loading. Either bare fuzes or fuzes mounted in a nuitable, inert-loaded

munition are dropped 1.5 m (5 ft ) onto a steel plate which is solidly Bupported by

gravel or concrete. The eguipment shall provide an unimpeded free-fall drop of 1.5

m (5 ft) I Or a velocitY of 5.5 M/s (18 ft/tI) prior to the fuze ntriking the plate
and rebounding. There are five regu ired impact orientations: (1) nose down, (2)

base down, (3) horizontal, (4) 45” m-e down, and (S) 4S” base down. The teat

directive shall specify which of the following procedures shall be used.

2.1.1 ~o-droc. procedure. The f uzes are dropped at least twice so that al 1

combinations identified in Table A4-1 are tested. The developer, tester or

evaluator and service review authority may consider a ❑ingle drop in one or more

or ientat ions adequate to meet the requirements of this test provided an in-depth

safety analysis or preliminary test results show conclusively that, after one drop

in some orientation, the fuze is obviously damaged beyond uee and the safaty

features have not been comprcxnised. Two drope are reguired in all other casen.

Table A4-1. ‘fuo-drop Teat Schedule.

Ho. I I I I I
First AAA AA S9SSS Cc ccc DDDDD EE SEE

Drop 1 1 I I I

Second A S C D E ABCDE ABCDE ABc DE ABCDE

Legend:

A - nose down; B - base down; C - horizontal; D - 45” nose down; E - 45” base down

Supersedes page A4-1 of revision B. A4-1
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2. 1.2 Sinqle-droD vrocedure. For those teat items
preclude testing 25 items, such as some missile fuzes and

a minimum of five fuzes or inert fuzed munitions shall be

each orientation described above. A second drop shall be

whose cost or availability

safety ant! arming devicee,

dropped once each, one at

optional.

2.2 Fuze conf iquration. Fuzes shall be tested at ambient temperature. Al 1
fuze explosive components shall be present and fuze safety features in use during

the test. An inert lead and booster may be substituted for live components during
production acceptance testing, when permitted by the item specification, or when use

of a live booster ccmstitutes an excessive hazard. The inert lead and booster
components -hall have an equivalent weight and configuration.

2.3 Use of a munition. The fuze shall be tested as a separate item or
attached to the inert munition for which it is intended, depending on the normal
method of shipent. 1f the fuze is shipped both eoparately and attached to ite
munition, it shall be tested both ways. For tests involving the use of an inert
pro jectile, rocket, bomb and so forth, the munition shall closely simulate the

weight, consistency and weight distribution of the replaced explosives. When a
munition exceeds 250 kg (5S0 lbs ), the f“ze may be attached to a test vehicle which
weighs at least 250 kg (550 lbs) . For rockets or guided missiles more than 1.5 m (5

ft ) in length, use an inert test vehicle at least 1.5 m (5 ft ) long. Fuzes that
could be used in a variety of munitions should bs mounted on the munition which will

provide the most severe environment baaed on the safety analysis or preliminary

testing.

2.2 iim licable publications. All 6tandards, specifications, drawings,
procedures and manuals which form a part of this test are listed in Section 2 of the

introduction to this standard. Special attention iu directed to Navy Bureau of
Yards and Docks Drawing No. 40S97, Drop Tower Construction, which describes an

optional teet fixture.

2.3 Xeet documental ion. Test plans, perf ormence records, equi~ent,

conditions, results, and analy6ie ehall be documented in accordance with Section 4.8
of the general requirements to this standard.

3. CRITSRIA FOR PASSING TEST

3.1 Fuze condition. The development test plan or product specification shall

s-cifY One Of the pass/fail criteria Btated below. In general, nose-mounted fuzea

droppad in my of the nose down positions, and protruding base fuzes droppsd in any

of the base down positions must be safe to use, but are not required to be operable.

3. 1.1 Safe to use. At the completion of this test, the fuze shall be safe

for transportation, 8torage, handling and use in accordance with Paragraph 4.6.2. la
of the general requirements to this standard. The fuze does not hr.ve to be
operable.

3.1.2 pafe to use and onerable. At the completion of this test, the fuze

shall be safe for transportation, storage, handling and use, 88 well as operable in

accordance with Paragraphs 4.6.2. la and 4 .6.2.2 of the general requirements to thim

standard.

k’”-—.....-—-.---J
Supersedes page A4-2 of revision B. A4-2



3.2 Decision basis.

engineering judgment shall

failed the teat.

4. EQWI PNENT

. ..-. . --
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Breakdown, inspection, other appropriate tests and

form the basis for the decision that fuzes have passed or

4.1 DroD fixture. The 1.5 m (5 ft ) height reguired for this test can be

obtained by using a steel tower, derrick or a horizontal beam extending from an

exiet ing structure. Navy Bureau of Yards and docks Drawing No. 40897, shows the

construction of a typical drop tower. The fixture should allow a quick release

which does not dieturb the orientation of the item at the moment of drop.

4.2 Impact Plateh The steel plate upon which impact occurs shall have a

minimum thickness of 75 mm (3 in) , a Brinell hardness of 20D or greater, and shall

be solidly ❑upported in a horizontal plane over its entire bearing area by a minimum

thickneee of 0.6 m (2 ft) of gravel or concrete. The surface of the impact plate
shall be flat having length and width at least one and one-half (1 1/2 ) thee the

maximum dimanaion of the test item being dropped. The plate shall be surrounded on
all four sides by an enclosure of ❑ufficie”t height and strength to contain the

rebounding teet item.

4.3 Quid ante svstem. Var ioum guidance eyetems may be employed to ensure the

correct impact angle. For example, a vertical steel tube may be used for guiding

nose or base impact. HOWever, any guidance shall be positioned high enough above

the strfiing plate to allow unimpeded fall and rebounding.

4.4 other eauiunent. Other support ing egu ipnent, such as temperature

conditioning equipment, an electric hoist, a remotely controlled release, and a fuza

recovery work table are recommended.

5. PsocsDuRs

5.1 met eetup. Prepare the test eguipment as demcribed in Sectione 2 and 4.

Refer to the teat ~irective and configure the test items using live or inert

boosters and bare fuzes or fuzee mounted to an appropriate munition.

5.2 ?uze orient.stion. The teet item shall be oriented to impact: (1) nose

down, (2) base down, (3) horizontal, (4) 45” nose down, and (5) 45” baee down. The

tolerance from the required orientation shall be I 10 degrees. For drops other
than none or base down, orient the test item to expose the most critical or
vulnerable plane of the fuze to impact. This is determined by engineering judgment

or paat experience with the design. The orientations of the te~t item shall be

recorded.

5.3 pIQL& Drop the test item 1.5 m (5 ft ) (lowest point of the test item to

point of impact) or achieve an impact velocity of 5.5 mle (18 ftis) i 5@. Each test
item shall be dropped twice in accordance with Table A4-1 unless the eingle-drop

test deecribed in Paragraph 2 .1.2 ha~ been specified in the test directive.

5.4 BecO verv. Before handling, examine the dropped assembly for visible

evidence of ““safe conditions. Recover the f u ze using approved recovery methods.
... ., .

.

Supersede page A4-3 of revisien B. A4-3
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5.5 Safetv compliance. Inspect each fuze to determine that it is safe to use

in accordance with Paragraph 4.6.2. la of the general requirements to this standard.

5.6 Continue testlna. continue testing the Epscified number of items. The

test munition and steel impact plate may be reused as long as they are not damaged

or work hardened to the extent that they Lnf luence further tests.

5.7 Operational compliance. If operation of the fuze is specified by the

test directive, perform appropriate additional tests and evaluate the results in

accordance with Paragraph 4 .6.2.2 of the general requirements to this standard.

6. ALTERNATE AND OPTIONAL TESTS

6.1 Extreme temperature. Preconditioning fuzes to extreme temperatures such
aa +71%! (+160T) and -54oc (-65W) may be specified as additional requirements.

6.2 ,lmnact surface. Soft earth, water, fiberboards, or similar substances
may be specified during fuze develofxnt?nt, if the fuze is considered to be more
vulnerable to a chock of low peak acceleration and long duration.

6.3 Prov heiaht. Drop testing at different heights, such as, 2.1, 3.0, 3.7,

and 4.5 m (7, 10, 12, and 15 ft) may be specified as additional requirements.

I
6.4 Fuze safety features. The test may be performed with each safety feature

alternately dieabled to demonstrate the ability of remaining safety f!3atUreB to

provide independent safety.

I
7. NELATED INFONf4ATION

None.

SuperSeCfe S page A4-4 of revision e. A4-4
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4.3 Bubble method. A transparent-wall vacuum vessel large enough to hold the

test fuze~ a eystem for partially filling the vessel with an appropriate test liguid

( for essmple, water containing a wetting aqent ) to cover the fuze ~ vacuum eouiment
for evacuating the epace above the llgu~d to a pressure of 250 mum of mercury (nun

. .

Hg); a 9a9e tO indicate the vacuum during the test; and eguipnent for lowering and
raising the fuze. into and out of the test liguid. See 6.5 for recommendation.

4.4 Safetv equipment. Safety features and precautions must be established

which consider the possibility of failure of the pressure vessel or a 8udden

structural failure of the fuze with release of pres6ure and violent expulsion of

fuze parts or inadvertent initiation of exploalvee which may be in the fuze.

5. PROCBDURX

5.1 Fine Leak Tent.

5. 1.1 Fuze with temt port - filled or not filled. Either the halogen or
helium gas method may be used depending on egui~ent availablilty or the individual

fuze specification. The eguipment used must be calibrated with the appropriate leak
standard before performing the test.

I

5.1.1.1 Haloaen aa~ me thod . If the fuze ia or is not filled with a
tracer gas, and ham a test port or tube leading to the internal cavity, connert the

teat port or tube to a ❑ource of halogen gas. Pressurize the fuze cavity to O. 1 HPa
(15 peig) with a halogen gas. Use the probe of the halogen leak detector, with the
instrument set on its highest sensitivity scale to innpect all ❑urfacee, jointm and
seals of the fuze. If leakage is observed, the sensitivity range must be varied
until the rate of leakage Ls determined.

5.1.1.2 Helium aas method. If the fuze is or is not filled with a
tracer gas and has a test port or tube leading to the internal cavity, place the
fuze in the vacuum test chamber of the mans spectrometer leak detector. Connect the
test port or tuba to a vacuum pump and a Bource of helium. Wacuate the fuze to a
premsure of 50 ~ 10 - Hg sbmol.te, and then close the valve to the pump.

Pressurize the fuze cavity to 0.1 MPa (15 psig) w!th helium. Operate the leak

detector and obeerve for leakage.

5.1.2 Fuze with no t DOrt trac r or aae-fill~est -e Either the halogen

or helium gae method may be u6ed depsnding on eguipn.ent availability or the

individual fuze epecif icat ion. The equipment used must be calibrated with the
. . .

aPPrOPr~ate L== etandard DmfOre prfo~in9 the temt.

5.1.2.1 Balooen aan met hotl. If the fuze is filled with a halogen
tracer gas, the fuze ❑hall be inspected over ita surfaces, joints, and EIeals using

the probe of a halogen leak detector. The instrument mhall be ■et on .s serm.itivit y
scale to indicate a Leak rat6 of 1 x 107 atm CCJB. Unlefim the concentration of the
halogen gaa is known, any indication of leakage is unacceptable. A supplementary

gross leak test shall be performed if an acceptable leak rate is indicated during

this gas test.

5.1.2.2 Helium aas method. If the fuze is filled with helium as a

tracer gas, place the fuze in the maas spectrometer leak detector test chamber.

Operate the eguipment to evacuate the test chamber and observe for leakage. A

supplementary gross leak test shall be performed if an acceptable leak rate is

c8-3
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5.1.3 Fuze with no test rt -~ The mass spectrometer used
must be calibrated with the appropriate leak etandard before performing the test.

5. 1.3.1 Helium aas method. If the fuze is sealed without a trace

I
gas, and neither a test port nor an entrance tube is provided, place the fuze in a

pressure voseel. Close the vessel and decrease the pressure to less than 50 nun Hg

I

absolute to remova air fran the vessel. No holding time is reguired. Increase the
pressure to 0.100 ~ 0.003 MPa (15 ~ 0.5 psig) ueing helium. Maintain the pressure
for 4 ~ 0.1 hr. Reduce the pressure to atmospheric conditions, open the vea sel and
renmve the fuze. Flush the exterior of the fuze with compressed air. Within 15
minutes after reduction of the pressure from O. 1 MPa (15 psig) , place the fuze in

the mass spectrometer test chamber and observe far leakage. The internal free gas
volome or cavity of the f“ze has a direct effect o“ the attainable sermitivity of

this procedure because of the variability of the resulting helium concentration

ineide the fuze. The duration of pressurization given is for a fuze with an

internal free air volume of about one cc (O.06 CU in) . The mass spectrometer leak
test shall be operated on a scale setting sensitive enough to detect leak rates of 1
x 10* atm eels. The procedure then will detect a leak rate of approximately 1 x 104
atm CC16. The pressurization duration shall be increased to 12 hours for fuze

internal free gas volumes between 1 and 5 cc, and to 24 hours for gas volumes
between 5 and 10 cc. Larger internal gas volumes will reguire longer pressurization
durations which may not be practical. See paragraph 6.3 and reference 7.3 for
further information. Any indication of leakage is unacceptable. A supplementary
gross leak test Bhall be performed if an acceptable leak rate ie indicated during

this test.

5.2 Grose leak test.

5.2.1 Bubble method. Place the fuze in a transparent wall pressure –-
veesel containing a suitable leak test ligoid. There ehould be sufficient test

liguid in the vacuum vessel so that when i.mmereed, the fuze will be at least 25.4 mm

(1 in) below the liquid level. Place the fuze on the elevating platform in the

raised position. Buoyant fuzes shall be secured to the platform. Close the vessel

and reduce the pressure in the air space above the liguid surface to a value

dependent on the subsegment depth of the test fuze. The air pre~sure value 10
chosen so that when the fuze is kerned, the total axternal preesure On the fUZe

resulting from the air space prensure, and the pressure from the tent liguid head 1s
lese than prevailing ambient prassure. If the depth of water on the fuze is less
thsn 127 mu (5 in) at it deepest, then a reduction in air pressure of 10 nun tlg (O.39

in fig) is sufficient. Ten mm of mercury is equal to 137 mm (5.4 in) of water. Then

guickly and cmnpletely immerse the fuze in the test liguid by lowering the -platform-
Reduce the presmare of the air ❑pace above the liquid tO 600 i 10 ~ H9 (23.6 2 0.39

in Eg) abaolute, and hold conetant during the obmervatian period of tvo minutes. A

steady etream or recurring succession of small bubbles from the fuze indicatem

leakage. If large bubbles are observed at any time, the test must be immediately
concluded. After the observation period, lift the fuze clear of the test liguid,

and then allow the air pressure above the liguid to return to atomspheric. Retrieve

the fuze from the vessel, and remove its surface liguid by blowing, blotting, or air

drying.

5 .2.2 Volume-sharino method. The volume-sharing leak test method may be

appropriate fOr testing fUZe S when some guest ion of test liguid compatibility with

Supersedes page CB-4 of revision B. C8-4
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TEST E5

SIMULATED PARACHUTE AIR DELIVERY

I

I
I

1. PURPOSE

This is a field safety and reliability test simulating air delivery of
packaged fuze~ or fuzed munitions. The fuzes must withstand the forcee encountered
in Low-velocity, high-velocity (if reguired) and malf unctioning air delivery drops-

2. DESCRIPTION

2.1 General. In this test, packaged fuzes and those assembled to warheads or

complete rounds are subjected to impacte encountered in low-velocity, high-velocity

and malfunctioning parachute delivery.

2.1.1 Low-velocitv simul ation% Fuzes are subjected to an impact velocity of

8.7 IUj S {20.5 ftle).

2.1.2 Hal functionin.a drcm emulation. Fuzes are suDjected to an impact
velocity of 45.7 m]s (150 ft/e) .

2.1.3 Biah-velocitv drop ❑imul ation (if reau ired) . Fuzes are sub jecced to an

impact velocity of 27.4 m/s (90 ft /e ).

2.2 Fuze co~aura t ion. The fuzes are tested in their standard package, unit

or bulk, or assembled to associated mu”itione. Al 1 exploa ive elements are present

in the fuze during the test. Warheads a“d other components may be inertly loaded.

2.3 flumber of droDs. Each teat article is dropped once per impact

as Lentatinn of nosa up, nome down and eideways.

2.4 Wmlic able uublication~~ All standards, specifications, drawings,

procedures and msnuals which form a part of ‘thin-test are listed in .Section.2 mf, the .

introduction to this mtandard.

2.5 Tea t documentation. Test plans, performance recorde, eguipnent, -‘~ ‘–.

conditions, remits, and analysis shall be documented in accordance with Section 4.8
of the general requirement to this standard.

3. CRITERIA FOR PASSING TEST

3.1 Low-velocitv and hiah-velocitv temt. At the completion of this test, the
fuzes shall be cafe for transportation, storage, handling and use, as well as

operable i“ accordance with Paragraphs 4.6.2. la and 4. 6.2.2 of the -general

requirements to this standard.

NEW PAGE E5-1
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3.2 Maltunctionina test. At the completion of this test, the fuzes shall be
safe for disposal in accordance with Paragraph 4.6.2. lb of the general requirements

to this standard.

3.3 Decision bamis. Breakdown, inspection, other appropriate tests and

engineering judgment shall form the basis for the decision that fuzes have passed or

failed the test.

4. EQUIPMENT

4.1 DrOD tower. A suitable drop tower, boom arrangement or crane with guick-
release mechanism may be used for free fall drops.

4.2 ~cceleration device. A suitable acceleration device may be used to
achieve the specified impact velocity in the malfunctioning drop.

4.3 An impact area of compact soil or level hard surface

ehall be used.

4.4 ~eat articles. Fuzes, warheads, or complete rounds in packaged condition
shall be used in gaantities specified by the teat directive.

4.5 Riuaina. Standard air delivery rigging eguipnent, including containers,

platforms, and energy absorbers shall be used as reguired. Retardation devices such

as a pilot parachute may be used to ensure the item will impact et the desired

orientation and at the reguired impact velocity.

4.6 Ancillarv eauimnen t. Photographic, radiographic, telemetry and
disassembly eguipnent shall be used as reguired.

5. PROCEDUAE

Note: AII acceleration device may be used in lieu of free fall to obtain the
impact velocity.

5.1 Riau ina test articles. Prepare the air delivery system to be droppd by

stacking packaged fuzes or fuze.a assembled to warheads or camplete rounds in the

normally shipped orientation. Stacking shal 1 be in accordance with the test

directive. Dummy components may be used as partial loading to simulate fuzes or
other anmnunltion companent a. The rigging instructions shall be epecified in the

test direct ivm. An exsmple is shown in Figure ES-1.

5.2 ~ test. Release the air delivery syf!t~ to impact at a

minimum velocity of 8.7 m/s (2a. S ft/s ) on compact soil or a level hard surface and
impacting with the energy absorber on the underside of the load to simulate a low-

velocity parachute delivery.

5.3 Hal Eunctionina test. Rel.aasa the air delivery system to impact at a

minimum velocity of 45.7 m/s (150 ft/s) onto compact soil or a level hard surface to

Binmlate the nm,lfu”ction velocity in the parachute delivery.

5.4 ~ah-veloci.tv test. See Section 6.2.

NEw PACE E5-2
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5.5 Disassemble. Disa!3B.smble the air delivery Eyetem. Determine by means of
radiographic examination and disassembly or other appropriate methods whether the

fuZeS have been armed or functioned and are safe to handle. FDr fuzea subjected to
the low-velocity drop, use suitable tests to determine operability.

6. ALTEAWATE AND OPTIONAL TESTS

6.1 Svstem without e.ercw’ absorbers. Alternatively, drop an air delivery
system without energy absorbers and without stabilization to impact at a velocity

between 24.4 m/E (80 ft/s) and 30.5 m/s (100 ftfs) in the meet vulnerable attitude

onto a hard surface, such as steel or concrete as a means of determining minimum

damage and hazards to be expected in a malfunctioning parachute delivery.

6.2 Hiah-velocitv test. Although no formal requirement exists for high

impact velocities in the range of 21 to 27.4 m/e (70 to 90 ftjs) , it is tactically

desirable to deliver fuzes and ammunition in this range of vertical impact

velocities. If fuzee and components are satisfactory as tested in Paragraphs 5.2

and 5.3, above, it is suggested that a syetem drop be made to impact at high-
velocity using rigging inatructionm specified in the test directive. Fuzes and

components should be safe to handle and use and be operable in accordance with

Paragraph 3.1.

7. 2C+LATE0 INFOSHATION

7.1 Journal Article serial Number 40 of the JANAF Fuze Conmittee ‘ “Air

DeliVeKy of Annnunition and Explosives by Parachute, - 1 September 196S.

7.2 AA 705-35, Criteria for Air Portability and & DrOD of Hat eriel. 20

October 1967.

NEW PAGE E5-3
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Figure ES-1 . Example of Simulated Load.
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